ABSTRACT
INTRODUCTION
Ribosomal cistrons are organized in multiple copies that are repeated in tandem throughout the cellular genome. Two different arrangements are known: one that contains 45S ribosomal DNA (rDNA) which codes for 28S, 5.8S and 18S ribosomal RNA (rRNA), and another that contains 5S rDNA. The nucleolar organizing regions (NORs), which correspond to the 45S rDNA, can be easily visualized by silver nitrate (AgNOR) staining, which is a relatively simple method. However, the visualization of 5S rDNA sites requires more specific techniques, such as fluorescence in situ hybridization (FISH) . The fluorochromes that preferentially stain GCrich regions, such as mithramycin and chromomcyin A 3 (CMA 3 ), have also been widely used in chromosome preparations of fish to demonstrate the location of NORs, because according to Salvadori et al. (1995) , these regions are associated with DNA families rich in GC bases. More recently, FISH with rDNA probes has been utilized with precision to determine the exact location and number of ribosomal cístrons. In the family Pimelodidae, the 18S rDNA probe has been utilized in Zungaro zungaro (Swarça et al., 2001a) , Pinirampus pirinampu (Swarça et al., 2001b) and some species of Pimelodus (Souza et al., 2004) , among others. The 5S rDNA genes consist of highly conserved sequences of 120 base pairs (Pendás et al., 1994) and have been studied in fish such as Prochilodus lineatus (Jesus and Moreira-Filho, 2003) , Astyanax scabripinnis (Marco-Ferro et al., 2001) , some species of Parodon (Vicente et al., 2001) and Hoplias (Born and Bertollo, 2000) . This work aimed to analyse the NORs of Iheringichthys labrosus (Siluriformes, Pimelodidae), using different treatments: AgNO 3 , CMA 3 and FISH with the 18S rDNA probe, and to determine the location of 5S rDNA genes.
MATERIALS AND METHODS
Twenty five specimens of Iheringichthys labrosus collected in two different municipalities near the Capivara Reservoir in Brazil were used in the present study. This included 15 individuals (9 females and 6 males) from Sertanópolis (PR, Brazil) and 10 individuals (5 females, 4 males and one of indetermined sex) from Porecatu (PR, Brazil). The specimens analysed were deposited in the collection of the Museu de Zoologia da Universidade Estadual de Londrina. Mitotic chromosome preparations were obtained according to Bertollo et al. (1978) . The nucleolus organizer regions (NORs) were analysed by the technique of Howell and Black (1980) and the treatment with fluorochrome chromomycin A3 followed the technique of Schmid (1980) . The 18S rDNA (1700pb), from the fish Oreochromis niloticus and 5S rDNA (200 pb), from the fish Leporinus elongatus, were used for in situ hybridization and labeled with biotin-14-dATP by nick translation (Gibco cat Nº 18247-015), according to the manufacturer's instructions. The hybridization and post-hybridization steps and the detection of the chromosomal signals were carried out according to Swarça et al. (2001b) .
RESULTS AND DISCUSSION
The karyotype of I. labrosus from the Capivara Reservoir has been described by Carvalho and Dias (2005) , in which all the individuals showed 2n=56 chromosomes with a distribution of 26M+12SM+6ST+12A, and some of them had a supernumerary microchromosome, with inter-as well intraindividual variation. The AgNOR was observed in I. labrosus from the Capivara Reservoir in individuals from both Sertanópolis and Porecatu, in a pair of subtelocentric (ST) chromosomes with telomeric staining on the long arm. Size heteromorphism of this region was detected between homologous chromosomes of some individuals, and homomorphic NORs were also observed, showing interindividual variation both in males and females (Figs. 1a-b) . The same location of NOR was reported for other population of I. labrosus (Vissotto et al., 1999) , demonstrating the conservation of this region in chromosomes of this species, independent of their habitat; however, the heteromorphism was not observed. Treatment with the fluorochrome CMA 3 , which preferentially stained regions rich in GC base pairs, showed correspondence with AgNOR sites in I. labrosus, and also demonstrated a homomorphic pair in some individuals and a heteromorphic pair in others. Besides the NOR pair staining positive with CMA 3 , other fluorescent regions could be seen (Figs. 1c-d) . In fish of the family Pimelodidae, the NOR has been frequently found to be fluorescent after CMA 3 treatment because of its association with GC-rich heterochromatin regions (Swarça et al., 2001a (Swarça et al., , 2001b Borin and Martins-Santos 2002; Souza et al., 2004) . The utilization of the 18S rDNA probe in FISH analysis of chromosome preparations of I. labrosus showed the presence of rRNA genes in the terminal portion of a pair of ST chromosomes, on the long arm. Some individuals demonstrated a pair of homomorphic staining chromosomes, while others showed a pair of heteromorphic staining chromosomes (Figs. 2a-b) . Therefore, this variation in NOR size in I. labrosus from the Capivara Reservoir was due to a variable number of rDNA genes. Mechanisms such as unequal crossing-over, transpositions or other rearrangements including deletions and/or duplications, involve segments of homologous chromosomes, and are, thus, frequently attributed to mechanisms related to structural modifications of NORs (Galleti-Jr et al., 1995; Castro et al., 1998) . Size heteromorphism of the AgNOR was also seen in other species of the family Pimelodidae, such as Zungaro zungaro, Pinirampus pirinampu (Swarça et al. 2001a (Swarça et al. , 2001b , Pimelodus sp., P. argenteus,P. mysteriosus, P. maculatus (Souza et al., 2004) and the FISH also confirmed that this heteromorphism was a structural event due to the accumulation of rDNA genes in one of the two homologous as demonstrated in the present work. No other additional staining was observed with the 18S rDNA probe, as seen with CMA 3 treatment, demonstrating the existence of a simple system of NOR, which indicates that other fluorescent staining observed after CMA 3 treatments must correspond to GC-rich heterochromatin regions. Fluorescence in situ hybridization with the 5S rDNA probe in I. labrosus from the Capivara Reservoir displayed telomeric staining on the long arm of a pair of chromosomes of the ST-A group (Fig. 3) , probably different from the NOR pair. However more studies should be carried through to confirme this fact. The location of 5S rDNA genes on chromosomes different than those bearing 45S rDNA (non-syntenic) appeared to represent a primitive condition in genomic organization and chromosomal evolution (Martinez et al., 1996) . According to Martins and Galleti-Jr (1999) , this non-synteny would be important in preventing undesirable translocations of 5S sequences within 45S genes, which could occur easily if these clusters were linked in the same chromosome. In the family Pimelodidae, Marques (2002) determined the chromosomal location of 5S rDNA genes of Conorhynchos conirostris on the short arm of a pair of acrocentric-type chromosomes, in which 18S rDNA was located on the long arm of a subtelocentric pair. Swarça (2003) studied 5S rDNA genes in Steindachneridion scripta, Steindachneridion sp. and Pseudoplatystoma corruscans and the position of these genes in these three species was determined to be on chromosome pairs morphologically distinct from NOR-bearing ones. This is the first study to provide cytogenetic data on the localization 18S and 5S rDNA genes in a population of I. labrosus, showing that the size heteromorphism of NOR observed represents a true polymorphism, since it involves variations in the copy number of genes in homologous chromosomes. 
RESUMO

